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INTRODUCTION. 

Indiana University has eonu‘ recently into ]:)ossession of a tract of 
land in sontlu‘rn Indiana forinei‘]y known as the Donaldson Farm. 
This tract coinpi'ises nearly 180 acrcvs. It is, for the most i)ai*t, cov¬ 
ered with a heavy growth of laroe oak and Itdip trees, althon^’h a 
part of it was once cleared and is now partially overgrown witli small 
hushes. 

For many ^T'ars this ])roj)erty was owned by a Scotchman named 
George Donaldson. At his death it (‘scheated to the State and by 
special act of the legislatui*e was placed in the cii>itody of Indiana 
University. 

The ])lace is one of great natural beauty, which the formei* owner 
spared no pains to preserve. A suhtci*ranean stream traver.ses the 
pro])erty, coming to the surface at two jdaces before finally emerging 
fi’oin the base of a cliff in one of the most picturesque cave entrances 
in America. 

A fellowshi]) in zoology was (‘stablished on this " farm " with the 
incumbent as ivsident care-taker, and as tlie wi'itei* was the lii’st to 
hold this fellowshi]) it seemed desirable that a general survey of the 
local fauna be made as a basis for future work, and a ])art of his 
time was accoi'dingly dev()t(‘d to making a collection of tlie verte¬ 
brates and observing their habits. Ilirds have been (piite thoroughly 
studied at ^'al’ious ])oints in southern Indiana, and are therefore* 
entirely omitted from this papei*. which forms Xo. of the* ce)ntri- 
butions from the Ze)e)loaie*al Labe)i’atorv of Indiana Universitv. 

The writer's ineaimbenew be*gan September '20, 1900, and terminateel 
Sej)tembei* 7. 1907. All elates me*ntioned in this paper are te) be un- 
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(lui‘btood as falling within this pei'iod unless othei*wise stated. While 
eollecting was not limited strictly to the university's property, practi¬ 
cally all of the data here presented Avere obtained Avithin a radius 
of 1 mile of that place. xV feAV mammals AAxu'e trapped along White 
Iviver, 3 miles away. 

The site of the UniAxu'sity Farm is 3 miles east of ^Ntitchell, LaAv- 
rence Comity, Indiana, and about an equal distance south of the 
east fork of White IviAxr. The eleA^atlon varies but little over a 
hundred feet in the i‘egion considered, nevertheless the fauna is in¬ 
fluenced in some degree by the physiographic features. 

The soil is a thin, gravelly clay, underlaid by subcaiiioniferoiis 
(Mitchell) limestone, through which Avater percolates readily, mak¬ 
ing the drainage almost Avholly snbtei*ranean.® For scAxral miles to 
the south and soutlnvest there are no surface s(reams at all, and this 
area consists of a series of larger or smaller sink holes. ^lany of the 
sink holes are filled with Avater, either peiananently oi* during periods 
of lieaAy rainfall. While the absence of surface streams reduces the 
available habitat of the brook-dAvelling fishes and amphibians, the 
numerous ponds, varying in size frou] a few scpiare yards to an acre, 
afford homes to many aquatic animals and the individuals of some 
species are extremely abundant. 

The rocky, brush-covered hillsides are inhal)ited by large numbers 
of reptiles and small mammals. The caves are entered by a number 
of species. Altogether, tAventy-seven species of Axu’terbrates Avere rep¬ 
resented in these caves, either by living examples or identifiable re¬ 
mains. The large number is of intei'est in any discussion of the origin 
of a caAx fauna l^ecause it shoAvs that Avhile many animals get into 
caAXs by accident or intent, only those especially adapted for caAX‘- 
Jife survive.* The list folloAvs: 

1. lUiiid fisli, An}bUf(^P'Si>; spchi us. 

li. Sun fisli, AixitnotiN cyaucUns. 

r>. c’at tish, Anif'iuru.'^ mclas. 

4. tbiiinl), ('otliis ric'lKirilsoiiii. 

r>, ^liniiow (not hlrtAifirp), 

U. Cave S}}(‘lrrprs nidcuJicaudus, 

7. Ashy salaiiiandor, I'tvthodon cinmniH. 

5. (JrtMMi froi?, IkOtHi rUnnitans. 

U. Li'o'uant Jinna piph’ns. 

"Thu principal caves are ])art of oih‘ iiiulerjxroniul water-course. At two 
plac(‘S the roof has fallen and exi)osed the caves and the stream. The sti’eani 
in the upper one of these breaks is known as Dalton’s Si)rinj^, and the caves 
as the niti»(‘r and lower Sia'inj; Daves. Water does not tlow throujrh tlu' sec(md 
])reak except after a heavy rain, IIer(‘ the npp(*r and lower openin.i^s are close 
toiretlua’ and are known as the Twin Daves. The' exit of (he stream is thronj;h 
a lofty op(*nin,a into a short j^orge. It is known as Donaldson's Cave or, more 
correctly, as Shawnee Dave. 
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10. r.ull fro;;. Ji(nui cdii sbifino. 

11. \Vii(t‘r siiak(‘, Xatrix sijirdon. 

I'J. Shappin.i; tiirllo, ('}irlf/<hft scrixnfhia. 
l.’k Itnx toi*toi.'<i', Ti rrain nv cdrnli/ni. 

M. OiMissiiii), Jfidciftitis rirtfiniaiKi, 

ir>. Kahhit. N///r//f///ax Jlarithmnx inmnisi, 

lU. inoiiS(‘, .l//(7'o/a.s- jtinrlorun, futricularix. 

17. 1‘i'airir volt', .l//rro///.v iK-hrof/ashr. 

IS. Wliito-fooit'd !nous(‘, !*< rounfsctis h iicoinis, 

11». Sliori-tail(Ml slirow, JHarino ftrrricduda. 

L'o. rod hat. Corif/ioiiiiiuis inacrofix. 

IM. latth* hrowii hat. .1/>/o//.s liicifntfiis. 

-l!. Say hat, Mifotix xuhnldtus, 

har;;o-\viii;;<‘<l hat. .I///o//.s- rclifrr, 

‘Jl. Lar.iro hro>vii hat. JJ))tf'sirus fusrns. 

Ho. < h'orj.jiaii hat. Pipistn'IIus xiib/lnriis. 

Hi;. lh*d hat. fjixiunts honulis. 

H7. Iloar.v h;it. Ijixinrux (’incn iis. 

Of i1k‘ 5ii)()Vi* list tlio iislics cnlei* by following- tlic*ir nntui'nl 
instinct to ascciul a >trcani. and oniv tridlinH,* beyond dayli^dit. arc 
unable to ‘ict out. ddic salamanders art' j)artially tulapted to sul)- 
teri’anean life, and the cave salamander obtains its food and bree<ls in 
the cave. Fi‘oirs (‘liter in autiimm seekino- waiantli. Some are car¬ 
ried in by tloods also. Jt is doubt ful whether all are abh' to reach the 
sui’face a^irain; none' lireed in the cave. 

Of the re))tiles, all get in by accidtuit. The only snapjiing turtle 
liad been carried in by a Hood and died of starvation oi* injuries. 
Tlu' bo.x toidoise was alive and had t)i*obably fallen into a sink-hole 
from which it had not been able to escajie. Tht' snake was found just 
within (h(‘ limits td* daylight on a cold day in lati' spi’ing. It had 
doubtless gone in for warmth, bt'ing attracted by the waian outward 
curreni of air. 

Among the mammals, bats alone are adajited to subtei'rani'an 
existence, and even they must lea^'e the cave to secure food, d'wo 
kinds of mict' wert' found alivt\ but they were ft'w in numbers and 
had certainly nevei* become established there. 

It will l)e seen, therefort*. that the ca\t* fauna can be divided into 
three groups: (1) Thosi' whos(‘ (‘iitire lift' cycle is spent in tlu‘ cave*. 
{* 2 ) Those that have hoint's in tlu' ca\(‘ but must go oiUsith' for food. 
(3) Those that ai’t‘ accidental visitors, unable eilhei’ to obtain food in 
the cavt' oi* to go and come at Avill. 

The third group is the larg(‘st in niimbei* of species, d'hese animals 
can not adapt themselves to subtt'rranean tcxistenct*, and for iluan to 
enter the caves is death. The second group is rt'preseiilt'd by the largest 
number of iiulivitluals. The species belonging to this group may be 
incipiently subteriant'an, and any changt' of conditions whi<’h would 
furnish them with an adequalt' suitply of food within the cave might 
lead them to take up a permanent residence there. 
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The fii'st group, eoiuprising the true cave fauna, contains bnt two 
species of vei‘tel)rntes. the blind fish, Amhlyops'h^ f^pehvus^ and the 
cave salamander, Apderj>cs macullrtu((hfs. The latter is not perfectly 
adapted to cave life and lives outside of caves in some localities. 

The fauna of any restricted area can be divided into the same 
groups as those given above. Within the limits of distribution of a 
sjiecies, its local occurrence wnll be governed, in part, b}^ the food 
supply. But a species is not found in every locality within its range 
where a sufficient amount of food can ))e obtained. Here the jfiiysical 
environment is the controlling factor, and the possibility of finding 
or constI’ucting suitable dens, nests, ruinvays, or other hiding places 
limits the local distribution of the sj)ecies. 

As far as the author is aware, the ecology of the land vertebrates 
has nev(u* l)een worked out in detail for such an area. The notes 
here gWm on the breeding halnts, homes, and food of the various 
species Avere gathered for such a contribution, Avliich, howcA^er, it has 
not been ])ossiI)le to com])lete. 

A series from the s])eciinens collected has been presented to the 
U. S. National ^Museum. 

For providing the oi^poilunity and necessary equipment for carry¬ 
ing on the Avork my thanks are due to Indiana FniAv*rsity. and 
especially to Dr. (\ II. Eigeninann, professor, and Dr. Charles Zeleny, 
associate jn'ofessor, of zoology. 

THE COLD-BLOODED VERTEBRATES. 

FISHES. 

The relation of the caAT fauna to food-supj^ly and to the local 
terranean fauna is best illu.strated by the fishes. The subterranean 
streams contain a considerable number of small Crustacea, plankton, 
and insect larva* which constitute the food of the eyeless fisli, Amhh/- 
The surfa(*e sti'eams contain a much larger quantity 
of the same kind of food, yet these caAa* fishes never take up their 
abode in the lighted jiortions of the stream. On the other hand, the 
common brook fish(*s seldom enter tin* subtei’ranean portions of the 
streams and have never become established there. 

The hu*ger envii'onment of White BiAVu* and ]Mill Creek aaxu'c not 
investigated, and, Avith the excei)tion of one or tAvo hauls of the seine 
in the latter stream, all of the fislies collected were taken from the small 
creek Avhich IIoavs from the SlnnviKH* CaA^e. This part of the stream 
is less than oOO yai“ds in length and (‘ontains no large pools and none 
mor(‘ than 2}y fe(4 deep. Thirteen s])ecies of fishes AA^re taken in this 
stream in the cour.se of a feAV hours. 

Tin* explored jiortion of tin* subterranean stream is at least 2 miles 
in length, and there aiv i)ools as large as any of those of the surface 
run that Avere seined. But in the 2 miles of underground stream only 
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(he one s])ecie;s has its lioine and hut four others ha\t* been observed 
as rare, accidental visitors. 

Two causes combine to keo]) the other species from becoiniiiLi; estal)- 
lislunl in (he caves. First and most important is (he dislike of most 
fishes for (‘iitei'inir the dark and tludi* inability to maintain t]ieins(dv(‘s 
away from davli^'ht. 'I'lu' one sp(‘cies which has i)ecome estal)lisIuMl 
in the cave is sightless, but the (‘ves were' certainly de^-enerat(‘ befor(‘ 
it ado])ted a sul)terranean habitat. This fact accounts for its pivs- 
ence in the cave i^athcu’ than the rcAan-sc^ j)roposition that th(‘ (\V(^s ha\'e 
d(‘generated b(H‘ause it lived in thc‘ dark. 

A second factor is the small amount of food to be obtained in the 
cave. An amphiixal and an iso])od ai*e permaiK'nt i-esidents th(‘i*(‘. 
The lai’Vic of a((uatic insects, toL’^ether with other animal and vc^^etabh^ 
mattiu’, are waslunl into the cav(‘with each heavy rain. Althouirh lim¬ 
ited. the supj)ly of food would doulitless be sulTieicmt for several addi¬ 
tional species were tlnw abl(‘ to secairc' it. 


LIST OF Sl'KCMFS. 


1. A?neii(ru><i (Le Sueur), hoiaied j)out; l)ullhead. Taken 

in the .small creek below the cave. 

2. Amciurf/,^ meJas (Uatinesque), bhu-k cattish. One was taken 
within th(‘ u])per t*aA'e at a point where the lii^ht is very dim. There 
are s])ocimens in the rniversity Museum which were taken near thi^ 
same spot, f am unable to .say whether th(‘ ti.du's ascended the stream 
through the two lower (.‘aves or wm’e Avashed down from .some of the 
])onds which have been stocked with them, and which oveidlow 
through sink holes into the caves. 

‘b Cittosfoinus coDnnersonii (LacejAed('). whit(‘ sucker: common 
suck(‘r. 

4. Miiii/trona meJanopH (lvatin(‘.s()U(0. winten* su(‘k(‘i*: spotted 
sucker. 

o. Plitcoplidryihr <IurpicsitH (Le Sueur). 

(>. 11 yJxnpiathKx nuclmlh Aijassiz. 

7. Pimepliulrs notatifs (Katine.s(|ue), bhint-nos(‘d minnow. 

5. Cliola riylhf.r (Ibiii'd and (iirard). 

0. Xotrop/s u'Jupph f (Girai-d). silver-fin. 

10. Ji/iOtirli/It f/.s <(froiKtsKs (Mit(*h(41). black-nosed dace. 

11. AmhJyopsis spi'hf ns 1)(‘ Kay, blind tish. Neveu* seen outside 
the caves. ()n(‘ was .seem in the cave with a minnow almost as lar^(' 
as it.self half way down its throat. 

12. Apomott.^ cyanclJus (Ivatinesqne). blue sunfi.sh. lias l)een taken 
80 feet within the entrance oi the up])er e‘ave, which it could have* 
I’eacheel e)idy by passin^^ thi’oug-h e)ne of the e>ther cave\s. The* spee-i- 
mens taken in the cave were starved and in ver}’ ])e)e)i‘ e*ondition, and 
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it was only a inatlor of days before they would have passed out of 
the cave oi* starved to death. 

13. Ethcostoma coernleum Storer, rainbow darter. Not abundant. 

M. EottHH ^'Ichanhsonil Agassiz, miller's thumb. Abundant. Has 
been seen a short distance within the lower cave. 

AMPHIIilANS. 

Amphibians were abundant as individuals, although several spe¬ 
cies common in ihis region were not seen. The water dog {Xect^irus 
macidosus) ^ the mud eel {Siren lacertuui) ^ and the hellbender 
{Cryptohmnchits aUeghaniensis) no doubt live along the rivei% l)ut 
no collecting Avas done there, and none are found on the farm." 

The economic importance of the amphibians is a subject not often 
mentioned in the literature of this group. Xearly all frogs and sala¬ 
manders are in sect i Amorous during part or all of their existence. 
Where the individuals Yixa in numbers as great as some species Avei*e 
found here they must exert a beneficial influence, not much less in 
importance than that of birds, in keeping doAvn insect ]Aests. 

All that is necessary to set ott' the egg-laying impulse in some 
species of amphibians is the presence of Avater at the time the oA^a 
are ripe. In the spring of IhOT many eggs of both salamanders and 
fi'ogs AAAU‘e laid immediately after the heaAy rains Avhich fell during 
the middle of iMai*ch. At this time sink holes, roadside pools, and 
other loAV places Avere filled Avith AAUiter. The lieaAW pi-eciiutation 
ceased suddenly and the Avater evaporated and ran aAAniy. INfany 
am2:>hibian eggs Avhich had been laid in these places Avere left on the 
gi'ound to dry up Avithout hatching, and many larvie pei'ished on 
account of the pools drying before they had reached adult life. I 
estimated that not less than one-half of the eggs laid at this time 
(and the number of these Avilhin a radius of 1 mile must haA^e reached 
into the hundred thousands) AAAnp eliminated because they Avere 
dei)osited AAdiere the Avater su])ply Avas not permanent. 

AMBYSTOMA JEFFERSONIANUM (Green). 

JEFFERSON SALAMANDER. 

The adults of this species Avere not taken, although evidently 
abundant. On Februaiw 1^8"^ ^'^gs Avere found in a small pond. 
This litth' body of Avatcn* is circular in shape and oidy about *25 feet 
in diameter, Avith a depth of not more than 18 inches. On the 
aboAV‘-mentioiK'd date it Avas free from ice and the Avatei* Avas axut 
clear. The eggs Avere in small masses, not pei'fectly I’egulai’ in out¬ 
line nor absolutely uniform in shape, but nearly all had approxi- 

" "riics(" \v(‘n‘ ill the late se.i'inentation slaves and had doubtless been laid 
some days. Tlie si>ecies has been knoAvn to deposit e^i;s early in January. 
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iiijitely the form of n s])hci*(' with each ])()le Iniiieated. Most of the 
masses were ])iei*(*ed iieai* the center hy a weed, the ])etiole of a leaf, 
or a small stick. Often scn^eral masses were crowded upon the same 
stick, which was nsnally so placed that it formed some support to 
the e^-ii's, althoiiirh it did not always hold them five from the hottom. 
There were about 270 of these e^'^’ masses in the one small ])ond. 
d'he average' number of in each lot was not l(‘ss than 20. and 

]7i‘obahly exceeded that number, the total number l)eln^\ Iheivfort*. 
five or six thousand. 

Some of the e^<i’s Aveiv put in aquaria in the house. They be^nn 
hatching ^lai’ch 12. Orowth was slow, the youn^ ai)j)arently fe(*din<j^ 
to some extent on the o-elatinous substan(*(‘ which had envel()])ed tlu^ 
e^^s. Wlien first hatcdied the youn^ were al)out 12 mm. in leni^th. 
On March 2>0. eighteen days aftei* hatching, a length of 15.5 mm. had 
been attained. 

At this ])ei*iod the j^iancipal food of the larval salamanders seems 
to be the larvje of aquatic diptera. Thes(‘ could not be obtaiiKMl in 
larg(‘ (plantity. and the slow growth of the young salamanders 
may lie acvonnted for by lack of suflicient. food, although mos([uito 
larvie were supj)lied in small numbers and w(uv greedily eaten when 
not too larg(‘ and acti\v. Young salamanders that were taken from 
the pond at this time (Maivh 110) were inmT lai-ger, l)eing 20 to 25 
mm. in length, with heavier bodies and ])roader h(‘ads. Tluur gen¬ 
eral color is givenish; bla(‘kish dots of ])igment are scattered over 
the entire surfaev of the animal. On the body thes(^ are collected 
into bands extending aei’oss th(‘ liack and down on the sid(‘s, the 
'‘fin” being also edged with the darker color. 1lie nninber and size 
of tlu' ])igment sj>ecks do not increase with the gi’owth of the animal. 
whi(*h, therefore, becomes lighter in color with incivase in size, 
except the edge of the “fin," where tlu' ])igm(‘nt accumulates and 
becomes more dense. 

Young taken from the pond on May 2 measured from ‘10 to l>7 mm. 
At this stage the dark ci’oss bauds of pigment haV(‘ disapj^eared and 
the j)igment was disti’ibuted in irregular blotches. Theiv is an indis- 
lined longitudinal line of jiale, olive' yellow about the leved of the 
s]:)inal column, and below this a line of denser pigment. Lai‘va' that 
had attained a length of 12 to 51 mm. on May 11 have* a lateral 
I’ow of pale, golden-yellow spots varying in numln'i* in ditferent 
individuals. 

On June 14 an individual was taken that was of the same length 
as those of a month ])ivvious, ])ut which had a mue*h givater bulk. 
At this stage the gills and “fin” have l)een largely ivsorbed and the 
animal voluntarily left the water when ])laced in a shallow aejuarium, 
although it had been seined from the bottom of the pond. The 
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color is niucli darker than at any previous stage. The lateral row of 
yellow spots is iudistinct and the p:de stripe is also reduced. On the 
t023 of the head the pigment is spread in an apparently uniform 
sheet, the individual specks not being* distinguishable; on the sides 
they can still be made out M*ith a little magnilicatioii and the tail is 
still somewhat mottled, although the pale areas are reduced. 

Owing to absence at this time, no completely transformed young 
from this ]3ond were obtained, and those which had been kept in the 
house died, (^n July 10 none could be found either in the pond or 
under the logs and stones of the neighboring woods. Some larvae 
were found, however, in another pond on August 1 and one of them 
was kei)t until a week latei*, when it had transformed. It died before 
adult coloration had been assumed. At this time the gill-slits are 
still open, but the external gills have disappeared, as has also the 
“ tin ” or keel of the tail. The color is about the same as in the last- 
mentioned specimen, but the pale spots of the sides are more distinct 
(probably an individual character) and the dark color extends 
entirely around the tail. 

AMBYSTOMA PUNCTATUM (Linnaus). 

SPOTTED SALAMANDER. 

Quite common. It was taken only in the woods, either under logs 
or stones. Several W(‘re kept in captivity at di tie rent times. They 
ate earthworms greedily, but did not touch becdles or ants. 

^Measurements of an adult specimen: Length, 190 mm.; snout to 
axilla, 8(): snout to groin. 8»>. Costal grooves, 11. Six spots on the. 
head bright, dee]3 orange. A row of about nine lemon-yellow s])ots 
on eadi sid(‘ from head to base of tail, the spots on tail irregular and 
some of them from the two rows confluent; limbs also spotted. In 
all individuals of this s])ecies which were seen, the sjmts on the head 
were dee]) orange, but the number so colored varied from four to 
sev(‘n. An adult female taken on ^lay 1^3 had the ovaries filled with 
quite large eggs. 

AMBYSTOMA TIGRINUM (Green). 

TIGER SALAMANDER. 

A single specimen was caught in a mouse trap set at the entrance 
to a small sink hole early in Decembei*. Total length, :230 mm.; 
snout to axilla, 38; snout to groin, 87. Color (in life), glo.ssy blue- 
black, with many .small spots of lemon yellow on back; sides with the 
yellow predominating; belly, ])ale yellowish brown, s])otted with 
lemon. 
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PLETHODON GLUTINOSUS (Green). 

SLIMY SALAMANDER. 

Xot uncommon. Found under log.^ in the woods and onoo seen in a 
path, along wliich it was evidently tlecung to (‘^caj)e some (‘iieiiiy that 
had succeeded in getting most of tlie salamander's tail, d'his sj)e(‘ies 
is said to be iiocluiaial, but one was found which had been l'(*(‘diiig in 
the early afternoon, for it had a beetle in the U]i])ei‘ part of tlie throat. 

()]i March Ih two were found together under an old log. One was 
vei’v lai-ge and the body a|)peared to b(‘ distended liy (‘ggs. d'he two 
were placed alive in a glass jar and sii])j)lied with l)eetles and earth¬ 
worms. but ate these sjiaringiy if at all. Xo eggs wei‘(‘ laid, although 
the larger one was kej)t foi* about thre(‘ months. 

Length of one s])ecimen, b’>8 mm.; snout to axilla. 21; snout to 
groin, 51. Hack irregularly marked with small spots of whitish, 
those on the lu'ad being very minute*. On the* lowei* j)art of the* siele‘s 
these spots become ce)nfluent. fe)rming a band e)f ii’ivgnlai' l)le)ie‘hes. 
Tail and unelersiele of boely with few spots of white. T^nelersiele* of 
head and thre)at with lai'gei’ blotches: throat with a white band, 
crescentic in shape. Costal gi’e:)e)ves. fourteen. 

PLETHODON CINEREUS (Green). 

ASHY SALAMANDER. 

The most abundant Fi'oelele. but not easily found at all times. Dur¬ 
ing Octol)er it was to be founel uneler ahne)>t every le)g in the* we)oels 
and alse) uneler the re^cks iieai* the cave e‘nti“ane‘es. With the a])pre)ach 
of winter it was seen less freepienlly. The* extraordinaialy warm 
weather in early Januaiy brought it euit again and 1 saw numbers 
from the (Uh to the Sth of that month. From that time till Ajiril 
none wei-e taken above ground. Some were* founel in a small e-ave on 
March 20. Fai-ly in Ajiril. when the teinpei*atnre was much lowe*r 
than during jiart of ^lareT. th(*se salamanel(*rs suelelenly became very 
abundant. The*y were to be* seen in almost any ])art of the woe)els. 
anel were especially notie’eable al)Out the e*ntrane‘e to the* Twin Cave*. 
Here they seemed to be migrating fi‘e)in the vicinity e)f the cave intei 
the wooels. In a few me)inents 1 founel eleven of the animals hiding 
uneler stones e)n the bank, all within an aiva e)f a few .sepiare yarels. 
Ten elays later eliligeiit se'arching in the same jilace failed to discover 
a salamaneler. However, they remaineel faii‘ly e‘omme)n unelei’ e)ld 
logs in the we)ods lhroughe)ul early spring. During the summer none 
were founel nor were the e*ggs or ye)ung se*<*n. 

On .several occasions 1 have heai’d salamanders e)f this si)ecies iittei* 
a faint sepieak. not unlike that of a young mouse. They are* often 
found with mutilated tails, doubtless escaping their enemies by 
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sacrificin^a' that member. They can not endure dubt and will die 
in three oi* four minutes if dropjied on their backs on a dnst}^ floor 
so that, in turning over, the entire body becomes coated with dust. 
Indeed, I found this to be a quicker method of killing them 

than to drop them in formalin or alcohol. 

The color of dill'erent individuals of this species varies greatly. 
Xone were noted, however, of the so-called erytlironotus variety with 
the red of the back bordered by parallel lines, l)ut the dorsalis variety 
with an irregular line of i‘ed along the back was almost as common 
as the ashy-colored individuals. 

On ]March 20, eight specimens, from 40 to 00 mm. in length, were 
found in a small cave near the I^niversitv's ])roperty. This cave goes 
doAvn to a depth of 40 feet or moi*e in an irregular spiral, with })i-o- 
jecting benches, but no rooms or lateral passages of large size. It 
was inhabited by this species, by cave salamanders, and green frogs, 
as well as bats, earthworms, and insects. Some ashy salamanders 
wei'e found about 25 feet below the sui-face. from which they were 
separated by smooth vertical walls, which would have to be scaled 
l)v the animals in escaping from the cave. 

These animals show a wide variation in color which it may be 
worth while to describe in detail, as it seems pi*obable that there 
they were actually blood relatives. 

The largest specimen of the lot (90 mm. in length) is marked with 
a dorsal stilpe of dull, dark orange, bordered b}" a line of dull brown 
which, in places, almost divides the stripe: the orange is diluted 
with indistinct flecks of gray, the stripe becoming indistinct on tail. 
Sides light brown, thickly dotted with minute spots of gray. Belly 
with ground color paler than sides and gray spots larger and more 
numerous. Head similar to sides, but slightly paler. Fore legs sim¬ 
ilar to head, dorsally; hind lei^s slightly darker. A second specimen 
is about ecpial to the first in length, but is more slender. The color 
is similai*. l)ut the dorsal stri])e is forked at the occi})ut, the divisions 
becoming indistinct, passing through the eye and terminating on the 
snout. Posterioi’Iy th(‘ stripe terminates indistinctly on the base of 
the tail, the distal j)ortion of the latter being marked with gi’ay. 
A thii'd individual is more reddish on the back than on the sides, 
due, howev(‘r, to a reduction of the gray dots rather than to an in- 
ci'{‘as(‘ in th(‘. amount of red ])igment and therefore not forming a 
cl(‘arly defined stri])e. Dorsum of tail, exce])t at tij), brighter than 
that of back. Th(‘ smelliest individual of this lot, and one of the 
smallest T have seem of the species (40 mm. in length), also has a 
dorsal stia])c. poorly defined anteriorly, but (juite distinct from the 
middle of th(‘ body to near the tip of the tail. 

Foul’ of th(‘ s|)ecim(ms from this lot have no dorsal stripe. Three 
of these have the sides and dorsum of the tail mottled with gray and 
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l)ro\vn, cniLsod by the se^re^ntioii of the i»rnv specks into certain areas. 
The foui'th is almost nnifornily colored on the ba(‘k and sides. Sev¬ 
eral small individuals were found which had distinct bronzy rellec- 
tions as described for /\ (rm tfs\ but which othei'wi.se aixree with 
P. cinevens, 

SPELERPES LONGICAUDUS (Green). 

LONG-TAILED TRITON, 

A single individual of this species was taken by ]Mr. Fei*d Payne 
in the valley near the mouth of the Hamer Cave half a mil(‘ west of 
Shawnee Cave on ^lay 'le. In general appearance it dill'ered little 
from specimens of the extremely variable cave salamand(‘r, abun¬ 
dant in the mouth of the cave not many yai'ds away. However, thei'e 
ai*e dilferences in the details of color which, with the vomerine teeth, 
serve to identify the specimen. Ground coloi* a rather pale oranp\ 
Plack spots numerous and more often confluent than in initeeliedudns 
and forming’ vertical bands on the tail, ddie lateral row of s|)ots not 
vei'v distinct. 

Total lenjL^th, loO mm.: snout to axilla, 21: snout to ii:i‘oin, 5:1 
Costal i>Tooves, 13. 


SPELERPES MACULICAUDUS (Cope). 

CAVE SALAMANDER. 

Xumbers of individuals of this species were seen: but at times 
specimens wei’e dillicult to lind. Durinif the suinmei’ they were vcuy 
abundant near the mouth of the Hamer Cave, wheiv they were seen 
in small pockets or on ledges directly abo\e deep and swift water. 
Durinir the winter th(\v were ^een in th(' lar<iv room of the Shawnee^ 
Cave about half a mile from th(‘ entrance and also in a laiye chamber 
at the rii;ht of the lower entrance. In both of these phuTS larviv were 
iound later, but hiah water prevented enti-ance to these regions dui*- 
ina much of the time from the middle of December until Ajn’il. The 
eaa's ])robably laid during this season, but they have never been 
described, and the writei' Avas not fortunate ononaT to s(‘cure them. 

An account of tlu^ lif(^ history of this species has been publislu'd l)y 
Banta and Mc'Atee,'^ but they failed to say anything about th(‘ natuia* 
of the food oi’ the manner in Avhich it is obtained. In this rea*i<m the 
sp(‘cies is found chiefly in caves, but it is not fully adapted to cave 
life. It is usually seen near the entrances and jirobably la^aches th(‘ 
inner chambers only by accichml oi’ foi’ the purpose of breediipa. 
Whether these salamamhu's obtain food away from dayliaht has not 
been certainly determined. 

^ Troc. V. S. Xat. .Mas.. XXX. 100(1. j)]*. OT-So. 
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The single observation made on their feeding habits is of interest. 
Unman feces near the mouth of the cave formed a favorite feeding 
place for these salamanders. Two were captured, and an examina¬ 
tion of their stomachs showed that the animals had been feedini*: on 
small adult flies and dipterous larva\ which were abundant in the 
refuse. At this point T could not see the animals without a light, 
even when they moved and after mv eyes had been accustomed to the 
twilight. It would have been impossible for the human eye to dis¬ 
tinguish flies in such a place. Others of the species taken in better 
light in the Hamer Cave luul also been eating Hies. The eyes do not 
appear to be in any measure degenerate. 

An individual kept in captivity for some time refused to eat earth¬ 
worms, myriapods, or small beetles ])laced in a glass jar with it. 

A specimen taken from the TIamer Cave on July 22 differs some¬ 
what in a])pearance from niost individuals of this species that I have 
seen. The l)ody is much distended with eggs. In life the ground 
color is a A ery deej) orange with the black spots large, sharply defined 
and I'ound; the of the tail is entirely black for about 10 mm, 

Anothei’ specinien has the ground color similar to the above, but 
the back is marked with large irregular black blotches, indistinctly 
outlin(‘d and often confluent, so that the orange forms scarcely more 
than a reticulation. On the tail the black spots are smaller and they 
do not extend as far down the sides as in most individuals. Still 
another individual is pale yellow, with medium-sized black spots on 
the ba(‘k. and the tail (*overed with many small black dots. 

Total huigth. ir):> mm.: snout to axilla, 24: snout to groin, 57. 
Costal grooves, 13. 

SPELERPES BISLINEATUS (Green). 

TWO-LINED TRITON, 

Seen only along tlie stream leading from the Shawnee Cave, where 
it was abundant. Fsually it was found hiding under submerged 
rocks, ])ut once or twice was seen out of the water. Adults were to 
be seen th(*re throughout the but no eggs or very young larva^ 

were found. Tjarva‘ about 25 mm. in length were found in January 
in a little spring-fed tributary to this strcaim. 

One of these young killed on ^larch 12 is 29 mm. long and the 
gills ai*e short, although the tail is still strongly keeled. The pig¬ 
ment s])ots have not yet .s(*gr(‘gated into unbroken bands, but form 
a row of small blotches along each side of the back. The median dai‘k 
ptri])(* is S(*arcely indicated. The sides arc' uniformly sprinkled with 
s])e(*ks of brown pigment, as are the limbs and head. By March 
25 oiK^ of the larva* had transformed. An adidt fennile taken on 
.Alarch 29 had the ovaries distended with eggs which appeared to be 
nearly ripe. 
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Ainpliipods were foiiiul in llie stomach of an adult of this species, 
wliicli Ava.s found on a rock at the edire of the stream wliere these 
crustaceans were abundant. Small diptei’a were also found in tluur 
stoma(‘hs. Ampliipods and beetles })laced in the a(|uaria were not 
eaten by either larvic or adults whieli were kept in ca])tivity. 

Total length, min.; snout to axilla, 14; snout to ^-roin, 4S. (’ostal 
grooves, 14. The median darksjxits form a iian*ow, som(‘what bi’oken 
line fi’om the occiput to base of tail. Lateral dark stripes becominic 
ditfused over lower ])art of sides. 

DIEMICTYLUS VIRIDESCENS Rafinesque. 

GREEN TRITON; NEWT. 

Very abundant in all of the jionds. The e^-o-s and younii; larva' 
were not found, but younii,* about ->0 mm. lonii' were taken on Auirnsf 
1. One of these transformed between the 18th and 21st of the .same 
month. Younu* of the i*ed, or so-tadled foi*m. wei’e found 

under old loirs in the woods on two occasions, and one was also 
found in the cave mentioned in the account of /\ ( ///< 

BUFO LENTIGINOSUS AMERICANUS « (Le Conte). 

TOAD. 

Very common. It was not seen until The last of April. At that 
time the adult toads irathered in considei-able numbers about the 
ponds, and their liiirh-pitched but musical note was laaird every niirbt 
fi*om A|)ril till July. At this tinu' no youna* toads were seen. Al)out 
the 1st of July the tadi)ol('s bea*an to transform and the little toads 
I)ecame abundant everywhere. Individuals of small size, which had 
evidently transformed a year previous, were numerous during the 
summer, though none of these wei*(‘ seen) eai*ly in the spring. 

ACRIS GRYLLUS (Le Conte). 

CRICKET FROG. 

Perhaps the mo.st abundant of the tailless ainidiibians. During 
the autumn it was seen everywhere, in the woods, the fi(4ds, and along 
the roads. While not uncommon near the ])onds and creeks, it ;ip- 
peared to be e(|ually at home at a distance from them. All colors, 
from bright green and rusty red to nearly black, were s('eu. 44ie 
smooth-skinned variety (.1. (jrijlhis was not observed. 

In the spring the note' of the cri(4vet frog was not heard till later 
than that of the Pickering 01 * chameleon tree-fi’og. J4i(' egirs were 
not certainly iihmtilied, but very small eggs w(mv abundant in many 
of the ponds during the lirst two weeks (»f June. Th(‘ cricket fi-og 
was abundant in the vicinity of tlu'se ])onds, and no otlier fi-og wliicTi 
could j)ossibly have laid the eggs was to be found at that time'. The 

« Toads fnuii tliis rc.^ioii have recently been ideiitihed by .Miss .Mary V. Dicker- 
sou as Bufo foiclcri Putnam. 
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og'gs did ]iot exceed 1 mm, in diameter. The gelatinous matter sur¬ 
rounding them was thin and tran.sparent and appeared to be light 
enough to kee[) the eggs at tlie surface of tlie watei\ altliongh tliey 
were never found entirel}^ free from algte or other floating vegetation. 
The entire egg-mass was difficult to see because of tlje small size of 
the eggs, the transparency of their envelope, and their location. 

The larva' are said by Dr. O. P. Hay to transform late in August. 
T saw some leaving the water about the middle of July. These 
could not have hatched from the eggs above mentioned. They are 
more active than any other amphibian larvie I have seen. They 
can run about, spring from object to object, and cling with their feet, 
while the tail is still as long as the body. In captivity I have seen 
the adults leap across an acpiarium and catch a fly resting on the 
glass of the other side. 

Width of head over tym])anum, 9 mm.; tip of snout to anterior 
edge of tympanum, 8; length from ti]) of snout to vent, 27; vent to 
heel, 20; vent to tip of longest toe, 40. 

CHOROPHILUS NIGRITUS FERIARUM (Paird). 

STRIPED TREE-FROG. 

The striped tree-frog Avas not positiAxdy identified at ^litchell. 
Late in the autuiiin a frog thought to be of this species was seined 
from a pond, but it escaped before it could be examined. I also 
thought I heard its note in the spring, but did not succeed iniinding 
the animal. It is probable, howeATu*, that it occurs in certain local¬ 
ities near here, as it is common in southern Indiana. On June 1 
it Avas abundant at West Baden, 25 miles soutliAvest of ^litchell. 
Heavy rains had fallen, and the frogs Avere in small temporary i)onds 
\micing their .shrill, rapidly repeated Avhistle during the early after¬ 
noon. Tliey were not easily disturbed, and sevei*al Avere caught as 
they sat on floating leaATS. During the last Aveek of June the ncAvly 
transformed young Avere abundant in the cypress SAvamp on the 
Indiana side of the Wabash PiAcr opposite Blount Carmel, Illinois. 

A s])ecimen from West Baden has the median strij)e entire except 
on h(*ad and I’liinp. AAhere it is broken; next tAvo stripes slightly 
broken; loAver stri])es entii“e neaily to groin. 

Width of head over tym])anum, 10 mm.: length from tip of snout 
to anteilor bordei- of tympanum, 8; snout to A^ent, 29; A'ent to heel, 
29; A'ent to tip of longest toe, 40. 

Some iieAvly transformed young, from the cy])ress SAvamj) ])revi- 
ously r('f(*ri’ed to, vary considerably in color and the distinctness of 
the markings. One* is light gray, Avith all the bands, as Avell as the 
J)ars of the legs, obscure. Tavo othei*s lune the dorsal strijx's faint 
and narroAv but (*ontinuous, AAdiile on tAvo others they ar(‘ broad and 
Avell defined but broken. 
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HYLA VERSICOLOR Le Conte. 

CHAMELEON TREE-FROG. 

Very comm on, but not often seen. On October •-!() two yoiin^ fro^^s 
of this species were found near (^a(‘h other in the woods, whei‘(‘ they 
seemed to be looking* for winter (piarters. Vonn^ were fre<[uently 
seen during- Auirust. 

Thi s tree-frog' became acti\'e about the same tim(‘ as the toad, the 
last of April, and its note was fi‘e(|uently heard from tlnm till 
August 1. 'rin*oughout ilay it gathered in numbers around the 
ponds every night, and at this season it could l)e found everywhere 
in abundance during the evening. It is not easily locatc^l by the 
note alone, as that is somewhat ventriloquistic and cea.ses at the 
slightest alarm and is not repeated for some time after the disturl)anc(' 
has cea.sed. Piof. W. P. 1 lay speaks of this note as a "short, loud, 
trilled rattle," but this scaively desci'ibes the most common call of 
this frog, to my mind, as it always seems to me to be somewhat i)ro- 
longed and mournful, not unlike that of the toad, but lower pitched 
and le.ss musical. 

It has, however, another and very ditreront note whi(‘h I heard it 
utter on a sjning night as 1 watched it by the light of a lantern 
sitting at tlie water's edge. This is short, irregnlar, and r(q)eated 
only three or four times in succession. It may be likened to that of a 
young chicken calling foi* its moth(‘r. and it also resembles tlie note 
of the sti‘iped tree'-frog. 

This frog is well protected by its changeable colors, which har¬ 
monize well with the bark of trees, foliage, or stones on which most 
of its time is spent. But it does not always select a place whme it 
will be inconspicuous. On a cloudy morning I saw one sitting for 
scvei’al hours on the Hat top of a gate post, where its form made it 
very cons])icnous, even at a considerable distance. 

HYLA PICKERINGII (Storer). 

PICKERING TREE-FROG. 

More alnindant, but also more retiring, than the preceding species, 
except dui'ing the bleeding .reason. Its characteristic shrill ci*y was 
heard during September and October, on warm, dam]) days in 
Xovember and l)eceml)ei*, on January o, 0, 7, and next on ^larch 1. 
After that it was almost constantly heal’d till about the end of June. 
Doctor I lay, quoting from Cope, says that it is heard aft(‘r " th(‘ 
rattling of Arris (/njlhts * * * is fairly under way." The note 

of this frog has. however, been familiar to me in southern Indiana 
all of my life, and here it invariably begins calling earlier than any 
otlier frog. Some years I have noted it in February. 
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Uisiinlly they are more abundant in temporary ponds and marsliv 
fields than about the larger bodies of water. At ^fitchell I found 
them most abundant during ]\Iarch and April about a temporary 
pond not more than GO feet in diameter. At this place the noise of 
theii* shrill cries was so deafening that it rang in the ears like the 
clatter of an iron foundry. One night 1 captured 40 of the frogs at 
this place in a short time, and after noting the position and alum- 
dance of the remainder rather carefully, I estimated that there were 
not less than i?00 in the pond. Another pond frequented by them Avas 
not more than 200 yards away, and there were many others at short 
distances. 

They sit about the edge of the water or on a stick or weed or a 
bit of bark and devote their whole energy to the love song. The 
gnlar sac is distended with all the power the frog can command until 
it almost e(|uals the body of the animal in size. Then, the elfort of 
the animal exhausled, it suddenly collapses, producing a shrill, ear¬ 
piercing whistle. Avhich is repeated three or foui* times in succession 
as rapidly as the animal can gather the force of its muscles for the 
act. Dui'ing this elfort the frog seems oblivious to all else. You 
can throAv the brilliant glare of an acetylene reflector upon him, and 
he does not even turn his head to stare at it. Approach closer and 
place your hand ovei’ him, yet he must give expression to that cry, 
even though he feels your hand inclosing him in its grasp. 

During the breeding season the Pickering frogs may be heard at 
all hours of tin* day, although larger numl)ers join the chorus in the 
early evening. At this season tlu'v may also be seen during the day¬ 
time. Later in the summer I did not succeed in finding a single 
speciimm, so thoroughly do they hide when the mating instinct is 
dormant. 

They have many enemies, who are doubtless attracted, both by the 
volume of the choi'us when the' frogs gather in such numbers, and l)y 
its excellent carrying power. I found the tracks of oi)ossums, rac¬ 
coons, minks, and weasels about the pond above mentioned. Larger 
frogs and also snakes eat th(*m. 

It is diilicult to understand how their eggs develop in the tempo¬ 
rary })U(hlles which they se'cin to freepient most. Small masses of 
(‘ggs, ])i*('sumal)ly of this speeues. were' found in the' ])ond pi’eviously 
mentioiK'd about thc' last of March. Soiiu' of these hatched, but two 
weeks later there was no water, and not even soft mud, in the pond, 
and the larva' must have been dried u]). 

AVidth of head over tympanum of hugest individuals, 10 mm.: 
tip of snout to anterior boi*dei* of tympanum, 7; snout to vent, 28; 
vent to heel, 24; A'cnt to tip of longest toe, 12. 
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RANA PIPIENS (Schrcbcr). 

LEOPAUD FROG. 

Xot uncommon, yet f;n- less nljiindnnt than in the Kankakee 
marshe.s or even the hilly soiilhea.stern i)ait of Indiana. It is 
occasionally seen in the woods, but is most abundant in meadows and 
pastures. The youn^ do not appear to slay near the water in tin* 
late summer. Newh^ transformed youn^’ wer(‘ simmi leavimr lh(‘ 
water during- tin' last week in June and throu^’hout July. This is om* 
of the species which seems to hib(‘rnat(‘ in tlu' cav(‘s to some (‘xlcmt. 
Leopiird fi'o^s were s(*en in some numbers not far within th(‘ month 
of the cave diirinij' March and they seemed tg b(‘ movinii: toward th • 
outside. This fro^, also, was active in danuarv. At this time hi^h 
water overllowed the bottoms and di’o^e many hibernating animals 
from their winter retreats. Leopard fro^^s, cricket fro£rs. and irreen 
frogs were among the speci(‘s ob.served at this time. 

Specimens from this locality should, perhaps, be referred to th(‘ 
form sj)JunioccpJidhu although they partake of some of the charac¬ 
ters of also, as the two varieties are defined by Cope. Spots 

scai’c(‘ly, or not at all. bordered by pale color. Longitudinal band 
of femur usually n'presented by spots. I'wo j)halanges of fourth 
toe free, the next usually with a very nai-row web. Tail or all of 
the tibial markings broken in the middle. External vocal vesicles 
pi-esont in mah*. 

Width of head, 18 mm.; length of head, 18; tip of snout to vent, 
GO; vent to heel, G2: vent to tip of longest toe. lOI. 

RANA CLAMITANS Latreille. 

GREEN FROG. 

The relative numbers of this and the preceding species dilTer in 
this vicinity from nio>t localities with which 1 am familiar. Ji. 
ehiwtfddx here' being the more abundant. It is found along th(‘ 
creeks and about the ])onds. as W(dl as some distance from wat(‘r. 
The species, at times, enters the caves wh(‘r(' I hav(' found the frogs 
at least half a mile from daylight. 

Crreen frogs l)e(‘()m(‘ active (‘ai*li(n' in the sj)i’ing than do the leoj:)- 
ard frogs. Eggs wei*e found on March 10. but the laying period 
seems to be somewluit (*xt ended, as ripe o\a W(‘i‘(* foil ml in a hanale 
more than a month lat(‘r. I'he eggs were laid in large mass(‘s 
attached loosely to reeils and grass. The young a])pear to transform 
at any time between Jum^ and S(‘pteml)(U‘. 

Erogs of this species are very \'oracious, apparently eating any¬ 
thing of suitable size that moves within their rang(‘ of vision, d'he 
contents of three stomachs examined on April 60 were as follows: 

Proc. X. M. vol. XXXV—OS - 36 
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No. 1, 7 Jiiits, 2 beetles, 1 myriapod, 1 mosquito; No. 2, G beetles, 10 
mos(iuitoes, 1 liy; No. 3, 5 beetles, 4 moscinitoes, 1 snail. I have knov n 
th(‘m to eat tree-frogs, both II. rers/co/or and II. inchevingi. Diges¬ 
tion must be very slow, as the stomach of a fi‘og which had been kept 
in captivity without a chance to secure food for forty-eight hours con¬ 
tained incompletely digested remains of a beetle and of a small frog. 

The color and markings of specimens taken here vary greatly. A 
large breeding male is (juite dusky all over the dorsal surface, bub 
there are no distinct spots; dark bars of the legs indefinite. Another, 
also a breeding male, has numerous, fairly distinct, black spots all 
ovei* the back: irregular bars run down on the sides, and the legs are 
marked with definite bars and spots. Another has dorsal spots 
equally definite, but smaller and less numerous. T noticed that green 
frogs taken from a pond in the woods in which the water was filled 
with decaying leaves appeared much darker than those taken from 
near-by fields, and immersion in alcohol for scA^ral weeks did not 
entirely remove the difference. 

Width of head, 27 mm.; length of head, 30; snout to vent, 70; vent 
to heel, 72; vent to tip of longest toe, 120. 

RANA CATESBEIANA Shaw. 

BULL FROG. 

Common about the larger ponds and several times seen in the caves, 
on one occasion at least half a mile from the entrance. High water 
carried a large bullfrog out of the lower end of the Shawnee Cave 
in midwinter. 

In spite of the reputation of its voice, the cry of this frog is less 
noticeable than that of any other species about here. Its note is low- 
pitched and musical, can-ying for a long distance, but not sounding 
loud. It was not heard befoi’e the middle of ]\lav nor after the middle 
of dul}^ In the early summer these fi’ogs were fre(|uently seen float¬ 
ing on the water with their large eyes just above the surface. At such 
tiiiK's they are not easily distui'bed, and a stom^ or a shol may sti'ike 
tile water quite near them without causing them to sink. At night 
they are moiv Avary and are secured less easily than some of the other 
species. Their cries always cease on the approach of a noise, and 
th(*v will jinn}) into the watiT at the slightest disturbance. 

ueptit.es. 

d'he numerous thickets are well suited for hiding places for snakes, 
and they ai'e abundant, both in number of species and individuals. 
On one occasion, in a walk of about a mile, eight ti'ails were seen in 
the dust Avhere snakes had crossed the I'oad since the passing of the 
last vehicle, certainly less than InUf an hour earlier. 
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The list of tiirtle.s is for the vicinity of th(‘ Univei’sity K;n*m only, 
and would he p'(‘atly increased had this ^ronj) Ixtii collected along 
White River. 

SCELOPORUS UNDULATUS (Latrcille). 

PINE-TREE LIZARD: RAIL-FENCE LIZARD. 

Very ahnndant in th(‘ woods and along the fences. They came out 
of winter (|uaitei's early and a innnher were mhmi before the end of 
Marcli. While vei*y active at times, they aie not timid. Once I saw 
a young lizai'd about *> inches long following some jiersons along a 
path and keeping close to their feet. I have also touched and even 
picked up the adults as they lay basking in the sum apparently wide 
awake. At other times they lain away at the slightest disturbance, 
usually going up a tree if there is one near at hand. 

EUMECES FASCIATUS (Linnaeus). 

BLUE-TAILED SKINK. 

A single immature specimen was >een, but not captured. It does 
not seem to be common in this vicinity but is abundant farther 
south, and a number were seen at New llai’monv during the summer 
of 1007. 

CARPHOPHIS AMCENUS (Say). 

GROUND SNAKE. 

Only two of (he.se snakes wei-(‘ seen. 'I'he lirst was found under an 
old logon March ‘JC). A female takiui a little later c’ontained six eggs. 
The eggs ar(‘ snlnwlindi-ical and 1 1 mm. long. The stomach of the 
same animal (‘ontained remains of an (‘arthworin and other unr(‘c(\ir- 
nizable material. 

Scale rows, I'J: color of ventral surface (‘Xtending to middle of sec¬ 
ond row of scales: ventrals, 12(>: subcandals. *23. Prefrontals absent. 
Length, ‘2G5 mm. 

VIRGINIA ELEGANS Kennicott. 

VIRGINIA SNAKE. 

I am indebted to Mr. Ferd Payne for the tir.st record of thl.s com- 
l)aratively rare snak(‘ from (his lo(*ality. 1 took a s(vond specimen 
in (he edge of the woods near the house on Augu.st 30. The body 
was swollen to such an ext(mt that the tail was sharjily demarked. 
Dissection re^'ealed six perfectly formed emluyos. one of which was 
examined and found to l)e 0.5 mm. in length and similar in s(|uama- 
tion and color to the adult except that it is slightly darker and the 
markings moi’o oliscure. 

Color in life, brown above with a decided bluish tinge, the two or 
three lowest rows of scales paler than those above them; a faint pale 
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fetripe, one entire scale and two half scales in Avidth, down the middle 
of the back. On each side of this median stripe a someAAdiat irregular 
row of small black dots on the seventh roAV of scales, which is also 
darker than the other rows; another line of more scattered dots about 
the fifth' row. Head with a number of very small dark blotches, 
larger and less clearly defined than those of the lateral rows. BeloAV, 
sulphur yellow with a decided gi‘eenish reflection. Where the color 
of the sides and underparts meet there is a tinge of rosy. A bad 
odor, not unlike that of Diadophh punctatu^^^ is wry noticeable. 

Scale rows, 17; A^entral plates, 125; subcaudals, 34. Length, 264 
mm.; tail, 38 mm. 

DIADOPHIS PUNCTATUS (Linnaeus). 

RING-NECK SNAKE. 

This species appears to be abundant here. It is generally found 
on the hillsides Avhich are eOATred with loose rocks. It Avas first seen 
on March 31 near the TAvin Cave and later Avas noted on all of the 
rocky hills in the vicinity. When captured it makes no attempt to 
bite, but the odor Avhich it emits is Aery disagreeable, though not 
j)enetrating. It is sluggish and is said to be chiefly nocturnal in 
habit, but I haA^e seen it moving about in the daytime. 

Scales in 15 rows; A^ntrals, 146 to 148; subcaudals, 54 to 56. Color, 
glossy blue-black above, reddish orange beloAv: ring of neck, lemon 
color, tAvo scales in Avidth. Length, 265 mm. 

HETERODON PLATIRHINOS Latreille. 

HOG-NOSE SNAKE; SPREADING ADDER. 

Xot uncommon. Also first seen March 31. Xone that I saw were 
of the very dark or xQvy red colors sometimes seen in this species. 
This snake is much feared by most people, but is entirel}^ harmless. I 
have thrust my fingei* against its nose and even into its mouth with¬ 
out lieing bitten, Apjiarently the Instinct to frighten has been 
developed to such a degree that the habit of actiA^e defense has been 
lost. 

I have seen a female of this species bulled in the soft earth of a 
eornfield, apparently guarding hei’ eggs, among Avhicli she Avas coiled. 

PHYLLOPHILOPHIS iESTIVUS (Linnaeus). 

ROUGH GREEN SNAKE. 

Xot uncomon. One Avas rescued from a blue racer not much longer 
than its captive. The latter made haste to get away and did not ap¬ 
pear to l)e injured, although its head and nbout one-fourth of the 
body had lieen swalloAved. 

Scale roAvs, 17; vxuitrals, 163; subcaudals, 127. Length, 875 mm. 
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BASCANION CONSTRICTOR (Linnaeus). 

BLUE RACER; BLACK SNAKE. 

Very abniKlant (‘vervAvlieic in llio vicinily. Tliis sj^ecic's has oficai 
boon called bad lcin])cr(‘d and vicious, bnt (hat is nol iny own ex¬ 
perience' with it. I'siially th(*se snak('s will ii:]ide away with irivat 
swiftiu'ss at tlu' sound (d‘ aj)})i()achin^ ste])s. However. I I^a^(' a]>- 
])roached them (jiiietly and sti()k(*d th(‘ neck and back with niy hand 
Avilhoiit the 1 ‘eptile attem])tini»- cithei’ to escaj)c oi* to bite. AVhen 
cajitiired they b(*come an^*rv and w ill l)ite at anythin^- within reach. 
If ke])t in captivity they sonu'times beconu' docile and permit very 
ronii'h handliiyi!’. Probably there ai*e i^reat individual diil'erences in 
this re^’nrd. 

Th(' bine i*acer Inis a habit of leipidly vibieilini** its tail when 
alarmed, and if a dry leaf hap})ens to be in the way tin* ('the*! is 
very much like the noise of a I'attlesnake. It is probable that the 
motion of the tail is a sort of nervous im])nlse. dm' to excitment, and 
is not. strictly speaking*, instinctive nor an adaptive' mimicry of the 
venomous species. I Inn e seen this \ il)ratory motion when the snaki' 
w’as in a dusty I’oad where no noisi' was jirodnced. 

CALLOPELTIS OBSOLETUS (Say). 

ALLEGHENY BLACK SNAKE. 

Xearly as abundant as the in*ecedini>- species. It is a irreat destroyer 
of birds, climliinu’ trc'cs, if lU'cessarv, to i*each the eii'^'s and yonnc;. 
It also freipients barns, stables, and iionltry yards. Only the typi(*al 
form was .seen about Mitchell. A more distinctly marked form, 
appaivnlly (\ ohsoJefus confu/s. was noted in Knox C^iiinty about 
r>0 miles soul Invest. 

STORERIA OCCIPITO-MACULATA (Storer). 

STORER SNAKE. 

Pi'obably (piite common. Two individuals were talo'ii diirinir the 
yeai*. A remah' in the university eollection. taken at the rniversity 
Farm in Au^irust. IDOtb contains ti'ii (‘inbrvos. TIk'v are about So mm. 
in leiiiith and i‘('semble the mothei* in (*olor. From (h('ir condition it 
is evident that the sja'cies is vivipai’ous and not o\'()viviparous. as 
Dr. (). P. Hay suj)])osed.'' 

The female ini'iitioned above is dark(*r than the ollu'r sjiecimens 
taken and has no distinct longitudinal striiies. although the ])ale sj^jot 
on tin* occi])ital rcirion is present. Another of tlu'se snaki's has slripi's 
so distinct, as to bear a slitiPt ri'si'inblance to a irarter snak(‘. The 

^ 'i'lu* neptiles iind natracliiaiis of Indiana. ITtli Kept. lixl. Slate* (I(‘olo;;ist, 
p. -tns. 
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belly in life was near salmon color, l)nt in alcohol has faded to green¬ 
ish yellow. A dark line runs along the ventral plates at the edge of 
the belly. This is followed by a pale stri])e. The first row of scales 
form the second dark line, while the second, and most of the third 
rows are pale; fourth, fifth, and sixth rows are dark, while a light 
sti'ipe nearly three scales wide forms the mid-dorsal line. The otlnu* 
specimen taken is intermediate in the distinctness of the markings. 

Length of the last-mentioned specimen, 170 mm. Scale rows, 15; 
ventrals, 127; subcandals. 48 pairs. 

MATRIX SIPEDON (Linnaeus). 

WATER SNAKE. 

Common about the ponds. One Avas found some distance within 
a cave. 

THAMNOPHIS SIRTALIS (Linnaeus). 

GARTER SNAKE. 

Only a feAv seen. 

LAMPROPELTTS DOLIATUS TRTANGULUS (Boie). 

MILK SNAKE: HOUSE SNAKE. 

Xot uncommon. Elsewhere T have generally seen this species in 
the vicinity of buildings, but here it Avas numerous in the Avoods. 
I liaA'C ahvays found this to be an evil-tempered snake, When dis¬ 
turbed it neither attempts to escape or to coil, but raises the anterior 
half or more of the body clear of the ground, forming an irregulai* 
S, and it may remain on guard in this attitude for some time. 

Scale 1 ‘OAVs. ID: Axmtrals, IDS; subcandals, 4(). Loral j)resent. 
Length, 785 mm. A dorsal series of 42 spots of bright, reddish- 
brown, surrounded by a distinct ring of black, one scale Avide. The 
alternating sj)ots sometimes confluent Avith doi’sal series. Ventrals 
irregulai'ly blotched Avith rectangular spots of black. 

AGKISTRODON CONTORTRIX (Linnaeus). 

COPPERHEAD. 

Not rare. Tavo Avere seen during the summer of 1D07 and seA^eral 
had b('en taken the ])r('vious year. Like the blue racer, it j)roduces a 
rattling noise avIhui the ra])idly vibrating tail comes in contact Avith 
a dry leaf. It is probably less dangerous than most ])eople suppose, 
because it is oft(Ui atit sluggish and do(‘s not strike till thoroughly 
aroused. No doubt there are great individual dilferences in this 
I’egard. 

S(‘ale roAvs, 2D»; vcuitrals. 15(>: subcandals, 50; 20 saddles '' of dark 
color extcmding entirely across the back, Avith a single exception; the 
pale areas bcdAveen, Avith a pair of dark .s])ots. Length, 710 mm. 
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TRIONYX SPINIFERUS Le Sueur. 

SPINY SOFT-SHELLED TURTLE. 

Xol seen alive lint a small boy, familiar witli the ponds of tli(‘ 
nei<rlil)orho()(l. informed me that the soft-shelled turtles were some¬ 
times found in liieni. IIis statements weiv eonlirmed by finding the 
mangletl I'emains of one in the road not far from a pond. 

CHELYDRA SERPENTINA (Linnaeus). 

SNAPPING TURTLE. 

VeiT common. Tn the sjiring they seem to wander a great deal, 
ti-aveling fi'om jiond to ixuul. U’he remains of one was found in th(‘ 
cave some distance from tlu' entrance. Tt had doubtless entered by 
accident and had becm unable to sustain life tliere. A large one killed 
by a boy in tlu‘ neighboi'hood measured 11 inches in a direct line from 
the nuchal to the c'aiidal plate. 

TERRAPENE CAROLINA (Linnaeus). 

BOX TORTOISE. 

Very common; found living in the cave. A pair were seen mating 
on September (>. During the later jiart. at least, of the sexual congi*(*ss 
the male assumes an erect jiosition with the hinder (‘dge of the cara- 
]iace and hind feet on the ground, the tail hooked under the female, 
and the head and fore limbs in the air. 

CHRYSEMYS MARGINATA Agassiz. 

WESTERN PAINTED TORTOISE. 

Vei'v abundant in the ponds. On one occasion twenty-seven W(v*e 
counted on a single log. Vhere wei-e others in the same small jiond, 
and foni* otluu’ ponds within a 1 ‘adius of i!00 yards wei'e inhabited by 
turtles at the sanu^ time. 

MA.M.MALS. 

The physical chai’acters of the region exert a noticeable influence 
upon tin* mammalian fauna. Hats are attracted in large numbers to 
th(' caves, in which they spend a considerable jiortion of their lives. 
The rocky hillsides and woods alford homes for tlie smaller carnivor(‘s 
as well as for tlu^ wood-dwelling rodents. An abundant supply of 
seeds of forest tiees, shrubs, and vines furnish food for the latter class 
of animals. 

On the otluu- hand. thei(‘ ai'c no swamjis or lai-ge tracts of gra.ssy 
land in the immediate vicinity, and mammals living in such ])laces 
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are either restricted in range or altogether absent. Microtus penn- 
Hylvanirvs and Peromyscus micMganensis^ both abundant at Bloom¬ 
ington, 05 miles north, were not found here at all. Two other grass- 
inhabiting voles, J/. orhrogasfer and Synaptomys cooperl stonci were 
fairly common, Imt only in certain localities. 

Local migration of some of the small mammals was noted. During 
the antumn a large number of traps weiv placed at ditt'ei*ent times 
in a small, grass-grown area where the woods had once been cleared. 
Among oth(‘r things, a single lemming vole {S, c. stonei) was cap- 
lured, and it seemed to be the only irpi’esentative of its kind in this 
area. Xo prairie voles {M. or]iroga><fer) were taken. During January 
and again in ^lairh. White Bivei* overtlowed its banks and backwater 
extended up the creek valleys. In a little valley one-sixth of a mile 
from the clearing above mentioned these two voles had been abundant. 
The flood drove them away, probably drowning some, but tliey sud¬ 
denly became almndant in the clearing, evident!}^ having migrated 
there through th(' woods. 8(‘veral species of mice and shrews were 
collected in large numbers on a railway embankment which was left 
as a nai*row island dniang the flood. This island formed a retreat in 
time of high water and fi*om this point the species afterward radiated 
outward to repossess the bottom lands from which the}" had been 
tem 2 ^orari ly driven. 

DIDELPHIS VIRGINIANA Kerr. 

OPOSSUM. 

The opossum is very abundant, finding a congenial home in the 
heavy forest and among the sink holes. ^lost often it seems to use a 
woodchuck hole foi“ its home. All the specimens taken weiv immature 
and were caught in traps. The young of the previous summer were 
.still immature late in ♦lanuaiw. The old animals are probably more 
wai-y and are not so easily trapped. All the stomachs examined con¬ 
tained remains of apples, which were abundant and easily obtained. 
P>esides aj^ples. two stomachs contained salamanders (.1. punctatum), 
one a fi'og, om* a snail, one a bird, and one a mammal. 

T never saw tracks or other signs of the opossum in the caves, 
though a j)ie(*e of a mandible with a single molar was found in the 
Shawjiee Cave. 

SCIURUS NIGER RUFIVENTER E. Geoffrey. 

FOX SQUIRREL. 

The woods of the Lniversity Farm consist principally of a heavy 
growth of large timber. In this larg(^ tract but one fox squirrel made 
its Iiom(‘ during th(‘ winter, although thei‘e were many gray squirrels. 
On fai-nis in the neigliborhood, whe]-(‘ there were more ojien gi*oves, 
fox s(juirrels wei-e eommon. Ai)parently they prefer the smaller and 
more open woods. 
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SCIURUS CAROLINENSIS Gmelin. 

GRAY SQUIRREL. 

The aray s(juirrol i.< V(‘i‘v jibinidant on tho FiiivcM’sity Farm, sooin- 
to dolieht in iisin<r tlu‘ Iarp‘ oak^ and tidip-tivc's for lioinc's. In 
(lie aiitmnu of U)0(» (Ik* ei'O]) of acorns \vas very lar^'c*. I e>limaled 
that each of (lie lar^e white oaks produced from two to eiirlil thousand 
acorns durin<:* (liat season. Kii>-lity a(‘res are In'avily wood(‘d witli 
white oaks and iH'ai’ly a hnndr<‘d acri's inoiv havi* a <‘onsidoral)le 
growth of th(‘se trees. Ikd’ore Noveinlx'r 1 tin* iniiiKMisc* crop of acoi’ii.s 
had lieen so c()in]d(‘tely irai’iK'nxl hy tlu* .Minirixds tliat none w(*re in 
sio-ht on top of tlu* leaves and only an occasional one could be found 
by the most careful search. 

SCIUROPTERUS VOLANS (Linnxus). 

FLYING SQUIRREL. 

Those squirrels were probably abundant, thouirh not often seen. 
One was cau^*ht in a trap at the base of a hollow tr(‘(*. Durin^^ tin* 
summer, others were seen and heai*d in the evening*, lainning about or 
sailing through the air among the trees neai’ the house. 

TAMIAS STRIATUS (Linnaeus). 

CHIPMUNK. 

Xot very abundant in the woods. During the autumn they were 
often heard gi\’ing their chiiiping call in the fields and open woods. 
The loud slu'ill whistle is most often heard in the s])ring, but I have 
ncvei* heard them chip})ing at that season. 

MARMOTA MONAX (Linnaeus). 

WOODCHUCK; GROUND-HOG. 

Very abundant both in tin* woods and fields. They were seen lain- 
ning about late in Octobiu*. but probably were not a(*tive hit(‘r than tlie 
end of that month. 

'J'h(‘y began to ch'an out and (udargi* their holes dui*ing the last days 
of Febiaiary. On Mai'ch o thei*e was a h(‘avy snow storm late in the 
evening. Karly ne.xt morning woodchuck tracks w(*re numerous in 
the snow, showing where the animals had be(‘n lunning about and 
feeding. 

When th(‘V venture out in such W(‘ath(*i‘ as this, it is diflicult to see 
any adaptive necessity foi* their hilx'rnation. At such times they oat 
ferns, shrubs, and the tender slioots of young trees. Indeed, (heir 
food is very similar at all times to that of the rabbit. The latter 
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iuiimal faros well during the winter months and there is no reason 
why the woodchiiek should not get along equally well. In this 
instance, and probably in many others, hibernation seems to be a sort 
of physiological rhythm, similar to sleep, but more pi’olonged. 

SYNAPTOMYS COOPERI STONEI « Rhoads. 

STONE LEMMING MOUSE. 

This animal is restricted to fields in which a dense growth of grass 
is allowed to grow up and remain uncut. One was caught in a live 
ti-ap on October 5. It Avas put in a roomy cage and given food and 
water, but died five days later. 

The lemming mouse bi'eeds as soon as the severe weather of winter 
is over. A large, round nest of moss and dry grass or sticks is made 
and the young, usually four or tiA^e in numbei% are brought foi*th in 
it. The first of these nests Avas found ^March ‘Jl. It contained four 
young, varying considerably in bulk and Aveight of body, but each 
having a total length of from (‘>2 to hi mm. The mother escaped and 
the young Avere taken to the house, kept in a room at eA^m temperature 
and fed milk Avith a pipette. They seemed to thriA^e at first, but three 
days later all died Avithin a feAv hours. 

The female mates again Avry soon after giving birth to young. 
The period of gestation is probably three or four Aveeks, and if the 
j)i-ocess is kept up all summer, and it doubtless is, the number of 
young produced by a single female must be not less than tAA^nty or 
thirty a year. The young of the earlier litters doubtless I'eproduce dur¬ 
ing their first year, and the rate of increase is therefore quite rapid. 

An adult female taken October o is grizzled broAvnish on the back 
and sides, the haii*s being plumbeous at the base and the short fur 
tipped Avith bright cinnamon, Avhile the long hairs OATiIying it are 
black. Another female taken on ^larch 12 dillers from the first only 
in having grayer dieeks and flanks, and this second specimen is Avell 
matched by a male taken the folloAviug day. A male taken XoA’ember 
2o is mucli ])alei*, the reddish tips of the hairs being near dral). The 
feet and sides are also paler. On the back and rump there is a neAV 
gi’OAvth of shoil fill* similar to the old. A female taken April 12 is 
similar, but the tail, feet, and sides are eA^en ])aler than the last speci¬ 
men and theiv is no new groAvth of fur concealed by the older hairs. 

A nialetak(‘n in I)(*cember has shed the old coaIiexce])t in the shoulder 
ivgion and at the sides of the belly. The ucav growth is darker on 
account of a number of tlu‘ bail's (in addition to the coarse overfur) 

" lU'nsons are ^ivon olsewlua’e (Proc. V. S. Nat. >AIus., XXXIl, i)p. 400—101) for 
adoptin.ii this naiiir for the Indiana form of leminin^^ vol(‘. A conii»arison of the 
skulls will i-eadily sliow that it is not gossi, as several mainmalogists have siig- 
g(?sted to the writer. 
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lx‘in^’ (Iniiv throiiirliont in^luad of having l)al(‘ tips. Tlu* shoulder 
patches of old fur are paler, contrasting- shar])ly with the new ^n-owth. 
ddie yoiin^- are dark colored and the t)a]e tii)S of the hairs are hnllV 
inst(‘ad of ferriio'inoiis or cinnamon. 

Aleasiirements: Averaiiv of ten individuals, total len^-th, mm.; 

tail, iS.o; hind foot, IT.I ; ear, 1>. Cranial measiirenumts, i^rcaitest 
len^^th, 2(): basilar length, 2*2; pahUilar lenirth, 12: ^i‘(‘atest width, 
12: depth over hnlhv, !).0: palatal width (outside of molars), ti; 
length of molar series, (>.8. 

•MICROTUS OCHROGASTER (Wagner). 

PRAIRIE MEADOW MOUSE. 

d1iis is the mo.st ahundant vole and is found in the fields wherever 
there is a growth of grass dense enough to allord cover. Sj)ecimens 
caught November 22 and 2o were evidently not breeding, as the sexual 
organs were reduced. Of four i)regnant Cunales examined during the 
spring, two contained three embryos ea(‘h and two contained four 
each. Some of the nursing females were pregnant, showing that they 
breed again soon after giving birth to young. 

A nest was found under a railroad tie along an embankment on 
April 11. It contained three young apparently about a week old. 
The mother was not in the nest when it was found (about 4 p. m.). 
and the covering was replaced. Early next morning she was again 
absent, but about 10 oVlock she was in the nest nursing her young. 
^^4len disturbed s1h‘ started to run away with the young still clinging 
to her t(‘ats, but the whole family was captured. They W(‘re placed in 
a box and given phmty of fresh grass, as well as other food, and water. 
Nevertheless the old mouse ate her ollspring during the fir^t night 
and she, herself, survived only two days longer. She showed a sur¬ 
prising ability to climb, going up the vertical sides of the box and 
(‘linging to tluun while attempting to gnaw out, or running along the 
under surface of tlu‘ .'^creen wir(‘ which formed the top. 

This sj)ecies is diurnal in hal)its, though jn-obably it is moi*e or less 
a(‘tive during the night, and it certainly is during early morning and 
late evening. It lives j)rincipally on grass, boring tiimuds through 
the thickly matted growth and extending these or eating the teiuhu' 
shoots fi’om along their sides as the needs recjuire. Even in winter 
its food (‘onsists principally of grass, the dried blades being used to 
su])|>leinent the green shoots when enough of these can not b(' found 
beneath the snow and oNcrgrcnvth. It does not refuse se(‘ds, howeV(‘r, 
and is readil}' attra(‘ted by a bait ol’ either cheese or oatmeal. Dur¬ 
ing the early summer, when wheat is rij)ening, it will cut th(‘ stalks 
int(^ littl(‘ s(H*tions from 2 to 4 inches long, working to g(‘t the head 
low enough to reach and remove the grain. This work has generally 
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been attributed to M. pcnjiSijJvanicus^ but I have positively traced it 
to M. ochwgader, though the other species may have a similar habit. 

The nest is ^enerall}^ placed underground, but sometimes an old log 
or board is the only covei‘ing. It is made of dry grass and bark. 
Two or more tunnels nsnally lead to it, for this species, like J/. pine- 
iortnn^ uses underground runways. Its fossorial habits lead it, doubt¬ 
less accidentally, into caves. I found the skulls of two individuals 
in the Shawnee Cave and later trapped another there. It had been 
eating a ]:>asteboai*d box, which was the onl}" food at hand, and the 
lack of food would be a sullicient reason for preventing the species 
from becoming established in these caves. 

The mice of this species collected at iSIitchell are generally less gray 
than in northern Indiana. An adult male taken iMarch is still in 
winter pelage, the fur being long, dense, and soft. The color is dark, 
the Idack hairs preponderating, while the gray-tipped hairs are few 
in number. Others collected a little later have more gray hairs 
mixed with the black. A male taken on April o has very much more 
fulvous coloring than any other mice of this species that I have seen. 
The l)lack hairs of the back are less numerous than is usual in the 
species, thei’e are very few gray-ti])ped hairs, and all the hairs of the 
flanks, sides of the neck, and cheeks and lips ai*e tipped with a broad 
band of fulvous. All the other specimens, collected chiefly in the 
early sj)ring, are intermediate between those described. 

Measurements, average of four males and four females: Total 
length, 141.2 mm.; tail, 4().4; hind foot, Ifl.fl. Cranial measurements, 
average of six adults: (Ireatest length of skull, 20.0 inni.; basilar 
length, 20; palatilar length, 10; greatest width of braincase, 11.7; 
dej)th of brain case over bidhe, 10.3 ; maxillaiw tooth row, 0. 

MICROTUS PINETORUM AURICULARIS Bailey. 

PINE VOLE; MOLE MOUSE. 

This is an abundant vole, and is found in a great variety of loca¬ 
tions. It lives on tli(‘ ]*ockv hills, about the caves, in the heavy woods 
where the carpet of dead leaves is sev(‘ral inches deep, and in the fields. 
Like the prairie vole, it is largely diuiaial in habit and may often 
be .seen scurrying back into its hole when one quietly ajiproaches its 
feeding ground. It is a more omnivorous feeder than the other voles 
of this region. The contents of the stonuuhs I have examined is com¬ 
posed lai’gely of seeds and roots, but I have found remains of insects 
in two. Sometim(‘s grass is eaten, as well as the stems and leaves of 
oth(‘i’ plants and tlie I)ark of shrubs and small trees. AVhere this 
species takes to the ti(‘lds it appears to feed j)i‘incipally on grass. 

It is not possible to say positively whether the pine vole of this 
locality is auricalaris or acalap^oidc^^ as the characters are interme- 
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(lijite. As the colors are (jiiite diirk and the ear lar^e, it is tlinn^lil 
best to adopt (he former name. 

Measurements. av<‘ra^'e of t’oni-; d'otal lenicth, \'2'A mm.: tail, 1!);* 
liind foot, lt»; ear from crown, (>. C’ranial measiii'emeiit of the saim*: 
Greatest length of skull. -Jo.S: l)asilar length. 2L2: palatilar length, 
12.S; greatest width of hraincase, 12.2; d(‘pth of l)i‘aiiica>e over 
bulhe, 10.5; maxillary tooth row, 0. 

PEROMYSCUS LEUCOPUS (Rafinesque). 

WHITE*F00TED MOUSE. 

Hero, as in many other ))laces. this is the most abundant mammal, 
living in all kinds of ])laces and eating all kinds of food. Several 
took up their residence under the house and in tlH‘ wood pile just 
back of it. They were numerous under tli(‘ corn shocks on the 
adjoining farm, and Tour were captured wdthin the cave. 

Some misappi'chension has (‘xisted with regard to these cave mice, 
and it seems nec(‘ssary to consider their .status somewhat carefully. 
Prof. AV. S. Ulatchley says'' of s[)ecimens taken in Marimgo Cav(': 
“ They dill'ered mneh in appeai’aiice from above-ground specimens, 
liaving larger external ears (mm. long by 11 mm. bi’oad). longei* 
whiskers (AH mm.), and more protruding eyes. * The mice 

have been noted ever since the cave was discovered, but seem 
to ke(‘p close to the enli’ance, through which, however, no light 
passes.*' Dr. A. M. P>anta. who has studied the fauna of the May- 
field Cave, in .Monroe (''oiinty. says ^ that the eyi^s of one wdiich he 
ca])tured in the cave became sore when left in the light, lie does 
not state under what conditions it was kept, and as tin* species is 
chi(dly nocturnal the same thing might occur if one of the mice 
which lived above ground were kept in int(‘ir<(‘ light without any 
dai‘k retreat. The measurements given by both Messrs. Ihinta and 
Hlatchley are exceeded by many tert;anean sj^eciniens I have takem. 
and as the eyes are always strongly protuberant I doubt that any 
of the characters indicate even a limited amount of racial modifica¬ 
tion on account of cave life. Indeed, it is not certain that the species 
has ev(‘r becoim* isolated in a cave. 

A numbei’ of white-footed mice were k('pt in captivity at diircrent 
times, but th(*v could not be kept togc'ther. On oik' occasion six were 
caught under corn shocks and w’er(‘ divided ('rpially b(‘tween two 
cages. Next morning (‘ach cage contain(‘d two partially eaten car¬ 
casses. while of the sui*vivors in eacli cage, oik* di(‘d within a few 
’ hours and the other a day later. 


®21st Alia. Kept. <>f the Stati* (Jenloixist of Indiana, isoc*. p. 170. 

^The Fauna of MaytieUVs Cave. Pub. 07 of the (\irnegie Institution, p. 10. 
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A male taken when half grown became so tame that it Avoiild eat 
from mv hand. It remained under cover of its box during the day, 
but toward sunset would leave its retreat and begin to I’un about the 
cage looking for food and clambering about, often hanging down¬ 
ward from the roof of the cage. It would not allow me to pick it u]), 
but would voluntarily come to my hand and nibble it or take food 
from it. Various kinds of food were given it; cheese and drv oatmeal 
were favorites. Among wild fruits none were eaten so greedily as 
the berries of the buck-bush {Si/mpJtoricarpos symphorirarpos), 
These IxnTies are here the most important single item of diet for 
these mice in winter and also are eaten extensively by other mammals 
as well as birds. Acorns were also readily eaten. Seeds of the red 
bud (Cercis), the wahoo nonynuis) ^ and the bitter-sweet {Celas- 
trus) were eaten only when the articles of food aI)ove mentioned were 
lacking. Seeds of the scarlet sumac (Rhus gluJim) were rejected 
entirely. 

A female vuth three young ate her offspring soon after being put 
in the cage, but the old one lived for several months. At one time, 
during my absence, she was without food, but ate the pasteboard box 
which served her for a home; she must have subsisted on this for at 
least a week. 

Two were taken about an old pond shortly after a period of excep¬ 
tionally heavy rainfall. At this time salamandei* eggs had been 
deposited in abundance around the edges of ponds and the receding 
water left many of them stranded on the bank. The stomachs of 
both of the white-footed mice taken at this place contained some 
gelatinous matter which T could not positiyely identify, but which 
resembled the coating of salamander eggs more closely than any other 
substance apt to l)e found in such a place. 

^leasui-ements, ayerage of 10 adults: Total length, IGO mm.; tail, 
TO; hind foot. 10.5; ear from crown, 11. Cranial measurements of 
the same: Greatest length of skull. ; basilar length, 19: palat- 
ilar length. lO.ff: gi'eatest width of braincase, 12; depth of brain- 
case over bulhe, 0.3; maxillary tooth row, 1. 

SYLVILAGUS FLORIDANUS MEARNSI « (Allen). 

PRAIRIE COTTONTAIL; RABBIT. 

Very abundant; the sink holes and rocks afford homes and hiding 
])lac(‘s. Xow and then rabbits wander into the cayes and usually 
pei’ish if they get away from the sink holes through which they enter 
th(‘ larger chambers. The remains of three were found in the caves, 
one of them comparatively fresh, the others quite old. 

Mr. K. \y. Nelson has identitkMl the rabbits collected at Mitchell as >S. /. 


mcdnini. 
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During the suininer I liave often seen rabbits lie down on the 
ground wliere the soil was bare, sinootli, and devoid of vegetation 
and gnaw the dirt. At one time, in a path near tin* house, a space of 
about a squai*e yard had been gnawed away to a de])tli of from oik'- 
foiirth to one-half an inch. This was not all done in one night, but 
it had been done l)etween rains or within ten days. 

During tlie wintei* I was at tli(‘ riiiv(‘rsity Farm tlie State forestcu- 
coinj)hiined vigorously of the damage* done by ra])bits to tlie young 
trees on the forest reservation about 50 mil(‘s farther south. Accord¬ 
ingly I paid close attention to their winter food in my locality. Com- 
pai'atively little damage Avas done to the young hard-wood treevs. 
The vegetation most often eaten was as follows: AVahoo, hydrangea. 
Chi'istmas fern, sassafras, h(‘patica. I'eal locust, and ironwood. Ida* 
shellbark hickory, walnut, and sugar-majik* shoots were eaten infre- 
(piently. I did not obs(*rv(‘ an oak, ash, or tulip-trei* which had be(*n 
injui‘ed by the rabbits, the abundance of more temh'r vegetation 
serving as an effective protection to the more valuable species. 


UROCYON CINEREOARGENTEUS (Schreber). 


GRAY FOX. 


The gray fox is still common in this locality, although almost 
exterminated throughout the State, ddie first one T saw came up the 
path to within dO yards of the house one morning, ddie hounds wei’c* 
belloAving in the distance and it stopped now and then to listen. 
Coming to a rail fence the animal s])rang upon it and walked along 
the top 1 ‘ail for a few yards, but did not make a long l(*ap to the side 
for the juirpose of throwing the dogs otf the trail, as the red fox is 
leputed to do. 

Later 1 found a den in a secluded spot not more than 150 yards 
from a man's residence. AVhen snow was on the ground the track 
of one of these foxes entered the Twin Cave nearly eveiT night, for 
what purpo.se T can not say, as the (‘ave contained no food, mdess 
the fox was abh* to ('at(‘h bats. A large male was caught in a steel 
trap set along the ci'eek, but tlx* skin was neglecded and spoiled. 


VULPES FULVUS (Desmarest). 

RED FOX. 

This fox was not .seen or captured, but it is .said to be (juite as 
numerous as the othei' specie.s. A small cave on top of the hill was 
inhabited by foxe.s, and I judged by the size of tlie track that it was 
the red rather than the gray sj^ecies which lived in it. 
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CANIS OCCIDENTALIS (Richardson). 

TIMBER WOLF. 

It seems worth while to put on record what appears to be an 
authentic specimen of a wolf in this (Lawrence) county. The 
Indianapolis Star contained a somewhat sensational account of the 
capture of a Avolf by a young gii-1 at Springville, near Bedford. I 
wrote to the man on whose farm the animal Avas taken, and he replied 
that the story AA’as substantially coiTect. The animal was first seen 
creeping under a deserted house, and some men Avere called who 
droA^e it out and shot it. The skin AA^as disposed of and the cai‘cass 
fell a prey to A^arious carrion eaters, so that I AA^as unable to see and 
verify the identification. ^Ir. Cobb, the farmer Avho furnished me 
Avith a crude description of the animal, says: 

I noticed his tushes fcanines] were fully inches lonir, and I think they had 
been broken at the tips [length doubtless overestimated]. The hide measured 
0 feet from tip of nose to tip of tail, but when stretched on a 12-inch l)oard 
the l)ody part was not over 31 or 4 feet huig. The tail was long and bnsh3% 
something like a fox. The sides were gray, but the back was mixed gray and 
black, something like a rabbit. The tail was sort of yellowish gray. I sui)pose 
he would have been 2 feet in height. 

AlloAving for errors and exaggerations, this description does not 
seem to be applicable to a dog or fox. The only other possibility is 
the coyote. The timber Avolf seems. hoAvever. to ha at survived the 
coyote in the hills of southern Indiana and has been reliably recorded 
from BroAvip the adjoining county on the north, in recent yeai's. 

MEPHITIS PUTIDA (Boitard). 

SKUNK. 

Skunks seemed to be common in the region, but I did not succeed 
in locating a den on the university property, noi* Avere theii* tracks 
often seen. Some skins in the ])()ssession of a fur buyer Avere exam¬ 
ined. and they appeared to belong to this species. 

LUTREOLA VISON (Shreber). 

MINK. 

Tra(‘ks AV(‘re seen frequentlA^: on one occa.sion they passed across 
the doorstep. 


PUTORIUS NOVEBORACENSIS Emmons. 
WEASEL. 


Tracks of these animals Avere ATiy numerous. A single one was 
trapped in a hole at the base of a tree. 






NO. lGn 5 . XOTi:.^ OX VIJRTiniRATIJ^^ FROM IX DIA XA—IIA JL\ , 577 

BLARINA BREVICAUDA CAROLINENSIS (Bachman). 

CAROLINA SHREW. 

The form of the sliort-tniled slii’ow at lliis locality ai)j)ears to Ik* 
nearei* carolinchsix than hrrrinnuh/^ allhonii'h not typical. Sp(‘ci- 
in(*ns vai'V in total length Troin to lOc niin.; hind foot, fl to 11; 
tail. It) to l? 4. All the sj)eeiinens taken have a more or less distinct 
tin^e of brownish. 

This shr(‘w is (‘ommon, yet not neai'ly so abundant as at sonu* other 
places I have collected. One day whih* collectina' aloni;- tin* railway 
embankment 1 Inward a loud scjiiealini*’. and ii'oinii’ to 1 Ik* ^pot T dis- 
c()V(*red a short-tailed shrew carryinir away bodily a n(*arly ^rown 
J/lrrofihs phtrtonun. Tlie shrew be(*ame fria'ht(*ned at my apj)roach 
and left its victim, which was about dead, d'he vole was the heavier 
of the two animals. 

Measnr(‘ments', avera<>e of live: Total leni^th, 104 mm.: tail, ‘Jl.T: 
hind foot, 1*2.8. Cranial measurements, averaire of three*: Oreatt*st 
len^LTth of sknll, 24; basilar leniith, 10.4,; palatilar l(*ni:'th, 10: ^reatchl 
breadth of braincase, ll.O; depth of braincase* over buihe, 7.4: n[)per 
tooth row, 10. 

BLARINA PARVA (Say). 

SMALL SHREW. 

This shrew is almcLst as abundant as the larirer species, but is not 
so generally distribnt(*d. The s|)ecies seems to be partly or wholly 
diurnal in its movements. Its runways beneath the ^rass are so small 
as to Ik* scai'cely distin^-uishable. .Most of llu* s|)(*cim(*ns obtained 
were tak(*n in the vicinity of some small sink holes, which th(*y evi¬ 
dently ent(*red and in which their nests w(*r(* jirobably made. 

Meas'irements, av(*ra<>v of six individuals: Total length. 71.S mm.: 
tail, 10.(>: hind foot, 10. Cranial measurements of tin* sanu*: (ir(*at- 
e.st length of skull, 1().2: basilar leniilh. 11: jialatilar length. 7: 
^n-eatest breadth of braincase, 8: dejith. 5.^ : n))per tooth row, 7. 

CORYNORHINUS MACROTIS (Le Conte), 

BIG-EARED BAT.« 

d'his species, previously known fi’om but om* otlier locality 111 the 
State, proved to lie common. Seven individuals were seen, but only 
two were secured. They were* all found dnrina* the winter not far 
within the cav(*s wh(*re both liiiht and cold reached. 

”A <1(‘l:nlc<l acj'oiint <»f tin* (»f llu‘ lints (liis locnlity. loinMlK'r with 

some experimentnl stndic's of th(*ir sensory ndnptn I ions, lins Ix'tMi jnihlislied l>y 
the niithor in tlu* r.ioloi^icnl inilh‘tin, X\'. lUOS, pp. Lto-llK]. 

Pror. X. M. vol. xxxv—OS-37 
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Color of adnlt female taken in December: Back, very near the hair 
brown of Kid^way. tlie tiairs banded with four distinct rings of 
color; the basal one-third cloye brown followed by a band of bro- 
coli brown; next a band of dark sepia, which is tipped by a narrow 
band of pale bro^yn. The mingling of the outer bands giyes the 
animal its cliaracteristic color. Belly, pure white, with bases of 
hairs nearly black; bi’east and sides of throat with a tinge of the 
coloi- of the back. An adtdt male, taken on ^lay 5, has a som(‘what 
darker color, due to the wearing away of tlie pale tips of the dorsal 
hairs. 

Measurement of an adnlt female: Total length. 9:^ mm.; tail, 43; 
hind foot, 10; ear, 27; forearm, 43; longest finger^ 78; expanse, 2‘25. 
Cranial measurements: (Greatest length of skull, IS mm.; basilar 
length, 12; palatilai* length, (>.5; breadth oyer andital bullae, 10; 
dej)th from bulla\ 9; maxillary tooth row. G.o; mandibular length, 
10.5. 


MYOTIS SUBULATUS (Say). 

SAY BAT. 

Common but less abundant than J/. During the winter 

a few were found associated with the last-named species, the per¬ 
centage, as nearly as it could l)e estimated, being 1 in 20. During the 
late Slimmer they entered the caye in greatei’ numbers and for seyeral 
weeks, during July and August, the Say bat exceeded any otlier 
s])ecies in numbers. 

This species exhibits a considerable yariation both in color and pro¬ 
portions. In nine specimens collected between December 17 and 
April 9 the.hail's of the yentral surface are tipped with jmre white 
which glistens in life and makes the animals yery cons})icuous when 
seen by lantern light in the caye. The hair of the dorsal surface of 
tlu* same indiyiduals is paler than the aycu'age, being near the drab 
of Uidgway on the outer third, with cloye brown at the base. The 
ears and membranes of these specimens are also jiale, and the inter- 
feinoral imunbrane of some indiyiduals is edged with a narrow pale 
strip(‘. Hair soft, closi'. and short. 

An adult female taken on February 17 is more yellow, approach¬ 
ing the tawny oliye of Bidgway. although not exactly matching it; 
iinderjiarts dirty yidlowish white; nuanbranes blackish. A male taken 
thiTc we(‘l<s lat(‘r is still darker, and it is almost exactly matclied by 
a mal(‘ tak(Mi August 1 1. Otluu* August skins art' in fresh |X‘lage. A 
malt' kilh'd on August 9 has yery short, dt'iise fur, moust' gray in 
coloi*, but tht' hairs minutely tippt'd with cinnamon and but slightly 
tlarkt'iu'd Jit the ba.'^t'. Another taken tlit' same datt' is very much 
darkt'r thrt)iighout. Fur on dorsal surfact's of both these bats tipped 
y ith (unnamon. A malt' takt'ii August 2, alst) in fresh pelage, is simi- 
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hir, but the cinnamon ti])s are longer and brigliter and the l)ase.s of 
the bail's darkei*. 

Tli(‘ seasonal variation in color, in so far as it can be determined 
fi'om this seri(‘S of eighteen skins, may l)e suinmai'ized as follows: 
The old coat of hair is shed in duly oi' August, whih' tli(‘ n(‘w gi'owth 
is still (juite shoi’t. The new haii's are at first nearly iinicolor, the 
tint being something neai' mouse gniy. As the hairs lengtlnm, the 
basal part grows darker, finally becoming almost black in some 
individuals, while the tip assumes a reddish tinge which may vai'y 
fi'om bright cinnamon to tawny t>live or raw iiiuIku'. ATtiu' a time tin* 
I'eddish tinge fades in some individuals, leaving the animals drab or 
grayish in color, while others retain the nnldish color throughout the 
y(‘ar. Th(‘ bail's of the underside are at lirst dai'k at the base and 
yellowish at the tips, but the yidlow fades also, leaving the animals 
white' luuH'ath. The dark bases do not show on either the dorsal or 
ventral sides. 

The ('ai' varies more than any other sti’uctural character, the ex¬ 
treme's l)eing 11 and 1() mm. The foi'e'arm varies IVom d4 to 40 nun. 
and the tibia from 10 to 10 mm. Cranial variation is comparatively 
slight. 

Average measurements (from the flesh) of eight males and two 
females: 4'otal length, 87..0 mm.: tail ve'rtebne, 0,7.t>: hind foot, 0.0; 
ear. from crown, 12.7: foreai'in, ;>7.8: tibia. 17.4. Cranial nmnisiire- 
ments: (ireatest length of skull, Id.:^) mm.; basilar length, 11.8; pala- 
tilar h'ligth, 7.d: givatest width of l)raincase, 8.1: depth of brain- 
case from aduital bulhe, 7.4; maxillary tooth row, 7.3, 

MYOTIS LUCIFUGUS (Le Conte). 

LITTLE BROWN BAT. 

This is by far the most abundant species of l)al. in this vicinity. 
Not less than foui’ hundred pas>ed the winter in tin' cavt's of the 
University ]M'opei‘ty, and the number may have been much larger, as 
the.se animals sometimes cr<'e[) away into the snnill crt'vict's whei'c' 
they can not be seen. Dui'ing tlu' greater |)art of the year they are 
gregai'ious, caV(‘-dwelling bats, but during (he summer vei'v bnv are 
found in the cave. 

Color variations consist chiefly in a dilVei'eiu'e in intensity and 
apparently ha\e no rc'lation to s(‘ason or sex. Some individuals art' 
very in'ar the ty])ic'al coloi’ of .siofs ftisrtfs (dark cinnamon), 
while others are very neaily tawny olive at the tips of the hairs. 
Still othei's are much darker, near Trout's brown. Molting x'l'ins 
to take })lace at any time during the summer. The darki'r basal 
])ai't of the hairs is not so well concealed by the reddish tips, and tin* 
color is apt to be darker just after the molt. However, there are 
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exceptions to this nili‘, some of the hats with sliort summer fur being 
the lightest in color of any of this species that 1 liave seen. The 
color of the mulerparts also vai*ies considerably, but it always has a 
yellowish or reddish tinge and is never tijii^ed with ])ure white, as in 
some specimens of J/. 

Average measurement of six females and four males: Total length, 
^dA mm: tail. 38.7: hind foot, 9.0; ear, 11.1; forearm, 37.4; tibia, 
lt).(). Cranial measurements of the same specimens: Greatest length 
of skull, 13: basilai- length, 11.3: palatilar length, (>.8; greatest width 
of braincase, 7.8: depth of braincase from l)ulhe, G.O; maxillary 
tooth row, G.O. 

MYOTIS VELIFER (J. A. Allen). 

LARGE-WINGED BAT. 

This species, with a habitat chielly along the Mexican boundary 
region, had previously been repoided from nowhere nearer than 
southwestern Missouri and Xick-a-Jack Cave, Tennessee. A single 
specimen was taken in the Twin Cave not far from the enti’ance on 
August 0. It is a female, which aj^parently had nursed during the 
present season, as there was a new growth of short, whitish hairs 
about the mammw. There are also white hairs along the middle line 
of the abdomen. Ihick light se]>ia, except some indistinct blotches 
on the shoulders, which are^blackish. 

^Measurements: Total length, 07 mm.; tail, 10; hind foot, 10; ear, 
V2; forearm, 44: tibia, ‘JO. Cranial measurements: Gi'eatest length, 
IG mm.: basilar length, bb palatilar length. 8: depth of braincase 
over bulhe, 7.3; width of braincase, 8.3; maxillary tooth row, 7. 

PIPISTRELLUS SUBFLAVUS (F. Cuvier). 

GEORGIAN BAT. 

Next to J/f/otis JiU'Jftff/ffs, this is the most abundant bat. It hiber¬ 
nated in (he cav(‘ in considerabh^ numbers and was seen Hying about 
in the evenings throughout the summer. It is easily distiuguislu'd 
from the othei* bats of the vicinity by its un(‘ertain, wavculng (light, 
which n‘sembl(‘s that of a butterlly. In tlu^ cav(' it was most oft(m 
found on th(‘ sides ol* th(‘ high walls at some distance from the 
enti-ance. 

Av(U'ag(‘ measurements of live adult males and live females are as 
follows: Total hmgth, 78.1 mm.: tail, 3)3.: hind foot, 8.8: ear, 0.3; 
foreai-m, 3,:b8: longest finger, 38.(i. Cranial nKaisunummls, aAVi*age 
of (iv(‘ individuals: Gr(aitc‘st l(mg‘lh of skull, 13.4 mm.; basilar 
length, 10: palatilar haigth, 3.3; greatest width, 7.2; greatest depth, 
G.4; maxillary tooth row, 3.G. 
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EPTESICUS FUSCUS (Beauvois). 

LARGE BROWN BAT. 

C'om])nj’ntiv(‘Iy run*. IWit ihnu* ^|)(M•im(‘n.s \v(*r(‘ all of 

\vln(‘li wore r(nm(l in the eav(‘ near (lu* inilranee. (’(jIoi* of an adult 
male takcMi Ani>’usl :2, hriti'ht hister ahovc'.-l»r()e(‘(di hrown ludow. A 
male* taken in DcH'iMnher i.s vei'v neai- the i‘a\v nml)(‘r ot‘ Kid^way in 
the eoloi' of the dorsal snrfa(‘e. 

^Measnrenu'Jits of an adnlt male: Total lenij;th. lOf) mim: tail, -10; 
hind foot, 11: ear. 11: foi-eaian. 45; loniiest fina’oi*. ^0: ex])ans(‘, 
Ch*anial measurements (d‘ the same individual: (ii‘(‘atc‘st hai^lh, 
liO mm.: hasilai* len^'th, 15; |)alatilai* h‘n<»th. 0: <»r(*at(‘sl width of 
hi’aiiuaise, 10: depth ov(‘r l)nlhe. S: maxillary tooth row, 0: man¬ 
dibular length, 15.1. 


LASIURUS BOREALIS (Muller). 

RED BAT. 

No living!; s]') 0 cimens of this bat were seen in the eaves, nor do I 
know that it has ever be(‘n taken alive in any of the eave.s of the 
51 iSsissip])i valley. A fi*w individuals were* seen tlyinii' al)ont in the 
woods on summer evenina's. 

About two hnndi’ed sk'iills (d* this s])eeies wei*e found in a larae 
ehamlHu* of Shawiu'e (kne and a lew in a ehambei* of Upj^er Spring 
Cave.'' 4'he skulls wer(‘ scat tercel on the llooi’ of tln^ eavtu'u in a way 
that indieat(‘d that the animals had dic'd while hana'ina from the 
roof. Only about twenty skulls of all of tlu' otlu'r sjH'eic's now abun¬ 
dant hei’e. wei’e found in th(' same pla(*('. Apj^arenlly tin' red bat 
has chanaed its habit from eave-dwellina to tree-dwellina within 
recent times. 

LASIURUS CINEREUS (Beauvois). 

HOARY BAT. 

This s])ec‘ies was not seen alive, but two .<kulls were found as.soci- 
att'd with those' cd’ the last spc'cies. 'The hoary bat is found in this 
I'eaion at the ])J’esent time*, but it is j*ar(‘. 

".V luM(‘f account of tlicsc skulls kas Ixmmi pnlUislnMl in lin* 1’rocix'dinas of the 
Indiana Academy of Science* for luod. 




